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activation  and evaluation

AFSCN Air Force Satellk Control Network

AKM

AMSU

ATN

ATNAGE

AVHRR

AMSU Information Rocessof

Apogee Kick Moax

Advanced Microwave Sounding Unit

automatic picture uansmkion

Advanced Range Instrumentation A&aft

Advanced TIROS-N

Advanced TIROS-N Aerospace Ground Equipment

Advanced Very High-resolution Radiometer

BCA bexonkommand  ante=

BDF block data format

BPSK Bi-phase Shift Key

c c s Command and Control Subsystem

WA command and data acquisition (NOAA stations)

C&DH command and data handling

CEMSCS Central Environmental Satellite Computer System

CIC

CIU

CPU

CPU Interrupt Code

controls interface unit

central pnxcssing  unit

Compatibility Test Trailer (DSN)

-
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I PuoEcrw

c x u

DAU

Ddinition

Commbility  Test Van

controls interface unit

decryption  and authentication tit

dB decibel

dBci dec&clcircularisoaopic

dBi

dBm

DCS

dcg

DGIB
u.

DHS

/ DPM

DPU

DSN

DSS

DSS 16

DSS 17

DSS 46

DSS 66

DIR

ELT

dccibclisotropic

decibel rcferenccd  to 1 milliwatt

Data Collection System

dqJ= .

DSN/GSFC  interface block

Data Handling Subsystem

Department of Commerce

Deputy  projtct M=g=

data prochng  unit

Deep Space Network

Deep Space Station

Goldstone, CA, 26-meter  DSN station

Goldstone, CA, Pmetcr DSN station

Canberra, Austraik 26-meter DSN swion

Madrid, Spain, 26-meter  DSN station

Digital Tape Recorder

Emergency Locator Transmitter
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ELV expendable launch vehicle

EPIRB

ESA

FBKS

Emergency Position Indicating Radio Beacon

Earth Sensor Assembly

end to end

Fairbanks, AlaskaCDAstation  (NOAA)

FCS

FDF

ft

Flight Control System

Flight Dynamics Facility

f&t

FM . frquency  modulation

flight opcmtions  team

GAC

GHz

GRD

GRTS

GSFC

GSTDN

HIRS

HRPT

IGS

W V

IMP

global area coverage

gigahera

ground receiver/demodulator

Goddard Real  Time System

Goddard Space Flight Center

Goddard Spacccmft Tmcking  and Data  Network

High-resolution Infrared Radiation Sounder

High-resolution Picture Transmission

Inertial Guidance System

improved interrange  vector

instrument mounting platform

.
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IRV

JPL

kb/sec

lull

LAC

LCR

lb

LCP

LEO

LOS

LSB

LUT

Mb/see

MCR

MEPED

MEI-SAT

MGC -

Definition
inertial mcasmmcntunit

intcnangcvecto~
Jet Propulsion Laboratory

kilobits  per second

kilohertz

k i l o m e t e r

local area covcragc

Lannon, France
.

Launch Control Room (Suidand,  Maryland - NOAA)

pound

leftcircularpolarWion

launch and early orbit

loss of signal

least signifxant  bit

localuser&xminal

megabits per second

.Mission Conuol  Room

Medium Energy Proton Electron Detector

Meteorological Satellite (Project)

Missiie  Guidance Computer

megahertz

A0266
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L?ctbml

Manipul&d Information Rate Ruccsor

Martin Marietta Corporation

mission management area

Martin Mahtta Astro  Space (Hightstown,  NJ)

memorandum of agreement

Mission Operations and Data Systems Directorate

Mission Operations Manager

MOSA Mission Operations Support Axea (GSFC)

NA

NASA

mission requirements nqucst

not applicable

National Acronawics  and Space Admihtmtion

Naxom NASA Communications Network

Nav

NCC

NESDIS

navigation

Network Contml  Center

National Environmental Satellite. Data and Information Service  (NOAA)

nmi naudcal mile

NOAA

NOCC

NASA Management huuction

National Oceanic and Atmospheric  Administration

‘Network Operations Control Center  (JPL)

non-rctum  to zero

National Weather Service

-
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OBP onboaxd  processor

.

OAFB

OSC

OSSA

Onizuka  Air Force Base

office of space communicati~

Office  of Space Science and Applications

-

PACS

PCM

PM

R4

rad

RCP

Polar Acquisition and Control System

pulse co& modulation

phase modulation

Right Ascension

radians

right circular  polarization .

reaction engine assembly

RF radio fqucncy

RT realtime .

RTS Remote Trucking Station (AFSCN)

Rx

RX0

SAD

SAR

receiver

redundant  crystal oscillator

solar army drive

search and rescue

SARR

SARP

SARSAT

search and rescue npcatcr

search and rescue processor

search and rescue satellite-aided tracking

L
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Detinition

SBUV Solar  Backscaacr  Ultraviolet  Radiomeoer

SEM Space Environment Monitor

SLA search  and rescue L-band antenna

SMC Satellite Missile Center  (Sunnyvale, CA)

SOA S-band OMNI  antenna

SOCC Satellite Operations Control Center (NOAA)

SFU

ST-P

sARlecciverantcnna

stoxed  TIP

T&C tclcmetry  and command

TBD

TDFS

TIROS

UDA

tobedctcrmincd

TIROS Dynamic  Flight Simukuor

Total Energy Detector

central exchange-type teletype  setice

TIROS Infoxmation  F%occsor

Television Infrared Observation S;rocUite

=ktype

central exchange-type commercial teletype service

UHF DCS/SARP receive ante=

-
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UHF

USAF

QifiRiw .

~trahighfrequency  ;

United States Air Force

-

/

USSPACECOM United States Space Command

VAFB Vandenberg Air Foxe  Base

very high frtquency

very high f&qwcy~~~I-timc  antenna

W WatLs

WOMS Wallops Island, Virginia, CDA Station

Western Range

XMTR‘ transmitter

xsu cross strap unit
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Applicable &mspaa  Data System Standards

standsrd I Svstcm/ComDhna I- DCVUtlOns I WaivcrdRemuks

DSN/Flight  Project  lntafacc  Design a. TLM: Yes
E$dbdbk  810-5,  Revision D,

b. CMD: yes

-
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5. PRoJEcrTme:

GBNBRALDBSCRIPT’ION

‘I”k NOAA-K,  -L, and -M spacecmft are opemtional  followers of NOM-H, -I, and -J. and will be
designed to provide an economical and stable platform for the advanced instruments to be used in making
measurements of the Barth’s atmosphere, its surface and cloud cover, and the proton and electron flux near
theEarth. Aspartofthismission~thespacccraftwillalsohavetheabilitytoreceive.p~_~nnSmit
data from free-floating balloons and buoys, as well as remote automaticobservation stattons  drsttibuted
around the globe and to track those stations that are in motion. The NOM-K, -L, and -M sm will
continue to provide a satellite-aided SAR system.

10; PROJBCTOBJBCTIVES

A. The general  project objtctivc  is to procure, develop, test, and launch four spacecmft To meet
NOAA’s critical requirement for continuous and dependable operation of the polar orbiting satellite element
of its satellite system. a primary objective will be to have the launch of NOAA-K in 1995, with subsequent
spacecmft  of the series available for launch at U-month intervals thereafter.

B. The specific project objectives am as follows:

(1) Providedatanccessary for operational monitoring of weather proctsscs tobeutil.izedin
producing routine meteorological analyses and forecasts

(2) Provide for distribution of meteorological analyses to the National Weather Service (NWS)
and intemational  meteorological organizations

(3) Contribute to the development of a domestic and international in situ environmental data
collection network, which will provide timely observations from remote regions  for use in
environmental  wanting  services and enhancements of basic environmental services.

(4) Provide for the reception and relay of emergency distress signals to aid the !kuch and Rescue
Satellite-aided Tracking (SARSAT)  operations.

(5) Provide instrumentation to improve the capability for fomca$ng and providing real-time
warnings of solar disturbances.

(6) Provide for monitoring the vertical diitributioh  of atmospheric ozone and total ozone
concentration in the atmosphere on a global basis.

(7) Provide for growth in the kind, quantity. and quality of environmental parameters measured.

(8) Extend knowledge and understanding of the atmosphere and its pm (for example. by
viewing the evolution and motion of storms and other atmospheric phenomena) to improve short-
and long-term weather forecasts.
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DATED: 4. DATE
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NOM-K
NOM-L

NOM-M

Note

1. The project plan is to launch satellites into alternating morning and
afternoon orbits with a spacecraft lifetime design god of 2 years.

2. The project plan is to procure, develop, test and launch NOM-K. -L,
and -M as indicated (tentatively) in the previous figure. The orbital segment
will consist of one satellite with a morning descending nodal crossing time,
and the other satellite with an afternoon ascending nodal crossing time.

3. The spacecraft orbital altitudes will be 450 Nautical Miles (nmi) and 470
nmi to prevent prolonged ground conflict periods. These orbits sic polar
and Sun-synchronous (but without orbit adjust capabilities) so that the
rquired Earth covemge  will be provided for the Zycv mission life.

4. All launch dates will be determined by a 4-month  call-up status  by the
Metsat Project

Figure 1- 1. Planned Mission Milestones

.
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MEISAT
. Description

1 NOAA-K  -L AND -M 1 UPN  61S.3 I

Gcncral

~he insmuncnt  systems provide both dht readout (xwl time) and onboard  rc~~ding  phyback  of
environmental data during day and night operations The NOAA-K, Land -M spacectit carries the
following primary instruments: ,

a Data Collection System (DCS).

b. Space Environment Monitor (SEMI.

C. Search and Rescue (SAR).

d. Atmospheric Sounding

e.

f.

(1) Advance Microwave Sounder Units (AMSU-Al,  42. and -B).

(2) High-resolution Infmrcd  Radiation Sounder.(HIRS&

Advanced Very High Resolution Radiometer (AVHRRI3).

Solar Backscatter  Uhraviolct  Radiometer (SBWrZ).

The DCS collects telcmetty  data (temperature. pmssurc.  and altitude mcasurcments)  using a one-way
Radio Frequency (RF) link of 401.65 MHz from up to 4.10 data collection platforms  in the form of
buoys, k-floating balloons, and remote weather stations located throughout the world. The onboard
DCS rcccivcs  the incoming signal and measures both the frequency and rulativc  time of occumnct  of each
transmission. The data is proccssc d, formatted, and retransmitted via the Command and DataAcquisition
(CDA) stations through the Satellite Operations Control Center (XXX)  to the central processing facility at
Toulouse, France, and the U.S. Processing Center in Landover,  Maryland. At the U.S. Processing
Center, the data is distributed to users and stored on magnetic tapes for archiving purposes.

The SEM will provide the ability to monitor solar proton and electron flux density and the total energy
disposition in the mar-Earth space environment The SEM is comprised of the Medium Energy Proton
Electron Dcrtctor  (MEPEJD).  Total Energy Detector (TED), and Data Proc&ng  Unit (DPU). Data will b;:
collected on a global basis. The detailed requirements for this instrument have been supplied by the Space
Environmental Research Laboratories (SEL) it is expected that SEL will strve  as the “contractor” for the
SEM.

A 0 2 6 6
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UPN6S3

The SAR instruments to be flown on the NOAA-K, -L, and -M spacecmft  will provide the dual capability
of detecting  and locaring  existing Emergency Locator Transmitter o/Emergency Position Indicating
Radio Beacon (EPIRB) operating in the 121.5 and 243 MHz bands to zm avenge  locution accuracy of 10
to 20km. Location dctermi&on with the WklHz band will also provide user classification and
identification and allow for global coverage capability by providing spaceborne  processing  and stomge.

Three instruments ate used to determine mdianccs  needed to calculate temperature and humidity profiles of
the atmosphere from the Earth’s surface into the stratosphere. These  instruments arc the Advanced
Microw~e Sounder Unit (AMSU) and the High Resolution Infrared Radiion  Sounder (HIRS/3).  The
AMSU consists of thxee functionally independent units: Ah4SU-A (Al42) and AMSU-B for obtaining
data to compute atmospheric temperature and water vapor profiles,  respectively.

AMSU-Al and -A2

AMSU-A is a line-scan instrument designed to m+surc scene radiance in I5 channels ranging from 23.8
to 89 GHz to p&mit  the calculation of the vertical  tcmpcratuxe  profile from the Earth’s surface to about  3
millibar prcssun  hcighk  AMSU-A is divided into two physically-separate modules, each of which
operates and interfaces with the spacecraft independently. Module Al contains all the S-mm oxygen
channels (3 through 14) and the 89-GHz window channel (15). Module A2 contains the two low-
frequency window channels (1 and 2).

AMSU-B

AMSU-B is also a line-scan instrument designed to measure scene radiance in five channels ranging from
89 to 183 GHz to permit the calculation of atmospheric water vapor profiles.

HIRS/3 ,

HIRS/3 has 20 spectral bands, 19 in the infkrcd band and one in the visible band. This instrument is
basically as the instrument flown on earlier spacecrafts. except for five spcctml  band changes to improve
sounding parameter accuracy. The instrument measures scene radiance in 19 channels to permit
calculation of the vertical tcmpcntufe  profile from the Earth’s surface to about 40 km.

:Tht AVHRR/3  is a six-channel scanning radiometer which views the same Earth axca with each  channel.
The instrument scans f55.40 degrees per scan  line at a mtc of 360 lines per minute and pmduccs  3 data
swath width of 2400 km. Data from the six channels prove I means to observe vegetation. clouds, lakes.
shorelines, snow, aerosols, and ice. Tempcnturcs of land, water, and sea surfaces as well as clouds a
also observed.
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The SBWI2 isanonspatially-scanniq,spcctr$ly-scanning sounding radiometer. It is designed to
mcas~sccncradianctandsolarspecnal~inthEspcctralrangcfiom16oeo4o6N13i IJlrhc
discrete mode, measwments  arc ma& in 12 spectral bands from which total ozont and vertical
disaibution arc made. The sweep mode provides a continuous spectral scan tirn 160 to 406 nmi.
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NOM-K. -L AND  -M

The NOM-K -L, and -M series of spacec&  will be launched  by a modified Titan II supplied by the
United States Air Force (USAF). A solid-propellant Star37 XFP will perform the launch injection
maneuver. The  overall  length of the vehicle, including an aluminum fairing is 11432 feet (34.84 m), and
the maximum body diameter  is 10 feet (3 m). The Titan II is a -stage v&i&.  Both stages (I and II)
use  liquid hypergolic  propellants. The fuel, Acrozinc  50, is a blend of 50 pexccnt  hydrozinc  and 50
percent  unsymmetrical dimethylhydraxine.  Nitrogen  tctroxide  is used as the oxidizer. The spacecraft is
attached to the launch vehicle by means of a conical attach fitting 58.4 inches (1392 m) wide. The Inertial
Guidance System  (IGS) consists of an Inertial Mcasummcnt  Unit (MU), which is P gimbaled  platform
with three gyro accelerometers, and a Missile Guidance Computcx  (MGC),  which is a random-access,
thin-file, core-memory, parallel, binary, digital computer. ‘Ihe Flight Control System (FCS) stabilizes the
vehicle attitude in all flight phases  from launch through payload separation. The FCS establishes the flight
path by implemenung all steering  commands issued by the IGS. The  FCS consists of MGC software,
stage 1 and 2 attitude rate sensing system and hydraulic actuator on the stage 1 and 2 engines

The NOM-K, -L, and -M spacecraft will be launched ti the Wcstun  Range (WR),  placed into a polar
orbit, and checked out before handover  to the National Envitonmental  Satcllitu,  Data and Information
Service (NESDIS). This effort will be performed by the NOAA/SOCC  Flight Operations Team (FGT) and
directed by the TIROS MOM using NASA/DSN, USAF, and NOAA ground systems

PRELAUNCH TEST PHILOSOPHY

Before spacccmft  delivery to WR, a series of tests  will be pcrfotmcd  to verify  telemetry  and command
compatibility between the spacecmft  NOAA/WCC, and supporting ground systems.  These  tests will
verify that the Polar Acquisition and Control System (PACS) software is capable of commanding the
satellite from the stations listed in Section 2000  (encrypted and decrypted  modes). The tests will also
verify that the Pulse Code Modulation (PCM) telcmetty  stream received from the satellite  can be processed
accurately by the SOCC PACS.

Afrer spacecraft delivery to WR, another s&s of tests, in the form of mission simulaticns  and data flows,
will be performed to verify telemetry and command functions and interface compatibility with all of the
ground stations which sre part of the TIROS launch operations network.

SPACECRAFT CHECKOUT PHILOSOPHY

Spacecraft activation begins soon after liftoff, usually around the second orbit, at which time power is
supplied to the various subsystems and the initialization process occurs. This Launch and Early Orbit
(LEO) period is completely under NASA control and lasts approximately  5 days. Upon completion of
subsystems initialization. the test and checkout of the instruments will be performed. This Activation and
Evaluation (A&E) period is dii by NASA, but NOM has responsibility for spacecraft health and
safety. _

-

All activity is directed from the NOAA/SOCC  at Suitland,  Maryland, and requires a minimum of 2 I Jays
for completion of the activation, test and checkout phase.
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4. DATE

8. REv.Na

SPACECRAFT ON-ORBlT OPERAnONS  PHILBOPHY

Upon completion of checkout, the spacec& will be handed  over to NOAAMESDIS,  who will operate the
spacuxaft and ground system for the duration of mission ,lif& in the  event of an emergency, NOM may
nqucst Telemetry and Command (T&C) support from NASAIDSN  and tcchnicul  support fiom the Metsat
Project

FUNCI’IONAL ELEIvmmsuMMARY~

The  NOAA-K, -L, and -M ground segment is shswn in the figure on page 1130.2. The  GSFC Network
Control Center (NCC). Nascom.  and Flight Dynamics Facility  (FDF) arc institutional elements provided
by the MO&DSD to support the ATN missions. The network ground coverage is provided by the Air
Force Satellite Control Network (AFSCN), and the DSN. The AFSClVRcmotc  Tracking Stutions  (RTS)
will provide telemetry support, and the DSN will provide housekeeping telemetry and commanding during
L8cEO and contingency activities The  primary commanding and telemetry acquisition will  be provided by
the two NOAAlCDA  stations at Wallops Island, Viiinis  and Fairba&, Alaska.

During launch, vehicle events and spacecraft boart data (16.64 kblscc)  will be sent to WR NASA TLM
Lab and displayed. Events will be relayed by voice to GSFC and NOAABOCC.  Spacccmft  boost data
will also be sent  to NOAAISOCC. An estimate of the mission orbit will be derived  by WR and GSFC

-using the launch tracking data together with nominai  Apogee Kick Motor (AKM) and velocity trim bums.

AFSCN and the DSN will be rcquinzd  to support the mission through Lzumch  plus 4 days. NASIVDSN
and AFSCN will receive 8.32-kb/sec  real-time duta on S-band  and transmit this data via Nascom blocks to
NOAABOCC  (Destination Code 321 Octal).

All additional remote site data proassing and display xequinmcnts  will  be performed by NOAAICDA
stations.

Prelaunch predictions will be provided. Predictions for all participating sites and Interrange  Vectors (IRV)
for participating NASA/DSN and AFSCN sotions arc ray&d  for all TIROS missions. Copies of the
predictions arc required by the NOAA scheduler at NOAA/SOCC  and the Metsat Projecr

The NOAAISOCC  at Suitland. Maryland, exercises command control of the spacecraft, In addition to
NOAA/CDA  stations at Fairbanks.  Alaska imd Wallops Island, Virginis  the AFSCN/RTS’s  and
DSN/26-meter  subnet  stations at Goldstone, California (DSS- 16 and 9m DSS- 17). Madrid. Spain (DSS-
66). and Canberra. Australia (DSS-46) will be the supporting ground stations for the NOAA-K. -L, and
-M missions.
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Figure 1-2. NOAA-K. -L. and -M Functional Support Diagram
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Figure 1-3. Launch Network

A0266



-

I

1. PAGETm.k ZmLAtxi 3. PAGENo:
MissioD  Opcratio~s  Concept 1130.4

DAlEDZ 4. DATE
Novadu1993

5. PRonmm 7. -No. 8. REv.m
UPN 61S-3

The NOWA and NASA’DSN  stations will uplink  tclazommands  generated by the SOCUPolu
Acquisition and Control System (PAW at 2.0 kb/sec,  NRZM  on a lbkH2  subcanier.  The downlink
tclcmehy  consists of 9 communications links between the sp9#cah  and the ground. ‘l’%e meteorological
S-band links will be activated
during the support puiod covexed  by this document The S-band launch telemetry link (2247.5 MHZ) in
thtboostar~modeaswellas~Very-highFnquencyOrlCIF)~nlinkwillbeactive.

TlROS Mom&on  Proessor (TIP) boost mode telemetry data stream at 16.64 kblscc,  split phase, is
transmitted continuously by the S-band transmitter (STX-4) &om launch to mission mode handover,
rcctivcd  by the WFWASA  TLM Labground station,  antrcmotcd  in Nascom Block Data Format  (BDF)
to the NOAAISOCC for processing. From handoff (Wmmation  of “boost”  mode telemetry) to the “orbit”
mode. 8.32-kb/scc  data will be downli&d  for the life of the mission. Telemetry data from the DSN will
be provided in the format identified in the GSFCAXN  ICD. 4

-.

Mission prelaunch and launch operations at WR will ray& communications to support integration,
engineering data flows, End-to-End (EXE)  testing, operations simulations, and launch. Voice and data
communications as detailed on pages 5000  and 5100 will be rcquixed  between WR and the NOM/SOCC.
Nascom will provide data switching and monitoring capabilities.

A series of RF compatibility  tests will be performed  at the spacccmft  manufacturers facility. The  GSFC
Compatibility Test Van (CIV) and the JPL Compatibility  Test Tmikr  (CIT) will interface with the
spacecraft via coaxial cables or waveguide. These tests will verify interface compatibility between the
spxecmft  and the network  telemetry, and command systems. Nascom will provide communications
support for these activitic+

. .
a Orbit Data from two or more sources will be evaluated in near-real time to
provide the project with the best estimate of the mission orbit following launch. If neccssxy, this estimate
will be used to update the nominal acquisition data for the supporting ground sites. Updated acquisition
data_ along with’ scheduling and planning aids, will be generated for the A&E phase, which nominally lasts
for 2 1 days following launch. Early orbit computation from USAF skin tracking is required for the A&E
phase. and operational spacecraft orbit computation will be obtained from the USAF skin tracking. Based
on ;I twe or three-line elements received from the United States Sp;wx  Command (USSPACECOM) at
Launch plus 3 hours, the FDF genera- and transmits acquisition data to the supporting stations.

. .
b. v: Attitude determination  is the nsponsibility  of the NOAA SOCC.
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The NOAA-K, -L, and -M series of spacu&t will be’ launched by a mod&d Titan II supplied by the
United States Air Force  (USAF). A solid-propellant STAR 37xFp will perform the orbit injection
maneuver. The overall  length of the vehicle. including the aluminum faking is 11358 f&t (34.62 m), and
the maximum body diameter is 10 ft (3 m). The Titan II is a two-stage vehicle. Both stages (I tid II) use
liquid hyptrgolic  propellants. The fuel, Acrozinc  50, is a blend of 50 percent hydrazinc  and 50 percent
unsymmetrical dimethylhydmxinc.  The oxidizris  nitrogen tetroxidc.  ‘Ihe  liquid rocket  engines ae
hydraulically gimbaled  and the propellants  a fed by a turbine  pump. The Stage I engine has two
subassemblies which provide pitch, yaw, and roll contcul.  The Stage II engine has one subassembly that
provides pitch and yaw control. Roll control is provided by ducting  turbii exhaust through a swiveled
roll control nozzle. Each subassembly has a rcgcneratively~oolcd  thrust&amber,  gas generator start
cartridges, connecting plumbing, elecuical  and instrumentation wiring hameses,  pressure components,
and turbine pumps. The Stage II engine has an ablative skirt nozzle extension. An autogenous
pressurization system (cooled gas, fuel rich turbine exhaust, and vaporized nitrogen tctroxidc)  is used on
the Stage II fuel tank and the Stage I fuel and oxidizer tanks to meet the engine pump suction head and in-
flight structural pressure requirements. Stage  I is separated fkom Stage II by fuing gas-separated nuts and
using the fin-in-the-hole separation technique. The spaccc& is attach4  to the launch vehicle by means
of a conical adapter 56.15 inches wide. lk Inertial Guidance System (IGS) consists of an IMU which is
a gimbaled  platform with three  gyro accelcromctcrs  and a Missile Guidance Compuw’(MGC)  which is a
random-access. toroidal con memory, fixed-point,  two’s compliment digital computer. The Flight
Control System (FCS) stabilizes je vehicle attitude in all flight phases from launch through payload
separation. The system establishes the flight path of the vehicle by implementing all steering commands
issued by the IGS. An Attitude Controls System (ACS) employs attitude control thrusters from Stage II
shutdown prior to spacecraft separation. The FCS consists of a software program in the MGC, a Stage I
attitude-rate sensing system, hydraulic actuators for Stages I and II, and a Stage II IMU which is used to
determine attitudes, rates, and lateral acccltntions.

c Item I ShgCOlE I stage Two
I
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The NOAA-K, -L, and -M spacec&  strucmm is designed to support a complete meteorological payload
as well as the naxssaxy  support subsystems to meet all interface and systems requirements. It meets the
mechanical, thermal, and FEld  Of View (FOV) requirements  with the required level of mounting accuracy
for the payload sensors and maintenance of alignment throughout all phases of testing, launch, and on-
orbit mission life. The stmcmre  consists of four major assemblies:

a Insuument  Mounting Platform (IMP).

b. Reactio?  Control Equipment (RCE).

c. Solar Array. (SA) Assembly.
i

d. Equipment Support Module (ESM).

INSTRUMENT MOUNTING PLATFORM

The IMP is the precision instrument mounting surface, and houses those instruments that have the more-
stringent pointing requirements or need an unintermpted  4ew of space for detector-cooling purposes. The
IMP also supports the primary attitude-sensor quipment (Earth Horizon Sensor, Inertial Measurement
Unit. and Sun Sensor). The IMP surface is the primary thermal control surface for the instruments, and
houses an zumy of thermal  control louvers which are protected from solar ilhimination  by a Sun shade.

_

REACTION CONTROL EQUIPMENT’IREACIION  SUPPORT STRUCfURE

The Reaction Support Structure (RSS) is a cylinder reinforced by four cxte~ai rings and I8 internal
lor.gcrons,  which primtily supports a solid rocket AKM as well as the Reaction Control System (RCS)
components. The RCS components consist of two nitrogen tanks. two hydrazinc  tanks, eight nitrogen
thrusters,  and four hydrazinc  thrusters along with the manifolding rquirtd  to interconnect the system. ln
addition, the RSS supports the spacecraft batteries, battery charge controllers, and certain antennas. It also
furnishes support for the solar my assembly.

SOLAR ARRAY ASSEMBLY

The SA Assembly consists of 10 reinforced honeycorrib  panels, which are hinged to each other along their
long edges. The array is approximately 6. IS m long by 2.73 m wide. During launch. five SA panels tlfe
stowed on each of the ESM back apex panels.

EQUIPMENT SUPPORT MODULE

The ESM contains the majority of the spacecraft electronic support quipment It is pentagonal in cross
section, but asymmetric to provide a large Earth-viewing face on which lower pointing-accurxy
instruments and antennas arc mounted. The ESM houses most of the components contained in the data
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handling, attitude determination and control, communications, and command and control subsystems, as
well as elements of the instrument components which do not rquire external viewing.

ATITKJDEDETERMIN ATION AND CONTROL SUBSYSTEM

The Attitude  Determination and Control Subsystem (ADACS) provides asdcnt  guid;mqc  and onsrbit
attitude controL It is a zro-momentum system consist& of reaction wheels  and Earth, Sun,  and inertial
reference se- In the ADACS attitude control mode.  the Earfh Sensor Assembly (ESA), Sun Sensors?
and the rare derived by the IMU fumish the primary at&de &rcnce. ADACS rcqti  ephemeris data
for orbital operation. Normally, the-ephemeris data requirement can be satisfied with a ground update
once per week. ADACS is autonomous, including the capability for Earth acquisition and reacquisition.
The IMU will furnish a navigation rcfc=nce  from launch until orbit insertion, and closed-loop guidance
for all spacccnft  maneuvers following separation tirn  the launch vehicle.

i

DATA HANDLING SUBSYSTEM

The  Data Handling Subsystem (DHS) collects, formats,  averages, and stores baseband d& from other
spacecraft subsystems to output baseband data to other subsystems and provide synchronous signals and
clocks to other spacecraft subsystems Refer to the tables on pages 1420.1 and 1420.2.

The DHS consists of a low-rate instrument and hous&cping  telemetry TIROS information Processor
(TIP); AMSU Information  Proccsso r (AIP); high-rate Manipulated Information Rate Pmccssor  (MIRP);
five Digital Tape Recorders (DTR): and a Cross Strap Unit (XSU) which routes data between DTR’s and
the processors, and between each of the communications subsystem transmitters.

The TIP, AIP, and MIRP  data formats are as follows:

a. Tip DaUnder routine on-orbit operations, TIP output contains low-rate insuumtnt data
multiplexed with spacecraft housekeeping dm This  data is available in real time and as stored dsn.
TIP outputs the following modes:

(1) Boost Mode is used for special telemetry requircmtnts  during launch and unt

(2) Normal Mode contains low-rate instrument and housekeeping data.

(3) Dwell Mode is used for continuously monitoring of a single telemetry point.

(4) Dump Mode is used for outputting spacecraft computer memory contents following a memory
load.

TIP input data are multiplexed into a format dttennined  by a program stored in TIP-internal Read-only
Memory (ROM).

.
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b. m AIPwillacceptscnsordatafromthcthrceAMSU’sandscndittotheMIRPfor
inclusion in the Global Ama Coverage (GAO.  Local Area Coverage &AC), and High-nsolution
Picnue TmMnission  (HRFI’)  formats. AlP will also accept (TIP) data and multiplex it with AMSU
data to form a 16.64-kWsec  data stream.

c. m MIRP generates four formats  (GAC  LAC, HRPT,  and Automatic Picture
Transmission [APTJ). MIRP incorporates algorithms for data processing  and compression. contains
large multi-access buff&  stores which time average the intermittent AVHRR Earth scan input (for the
purpose of bandwidth Eduction),  and manipulates the AVHRR signals with the TIP and AIP data into
the desired digital formats.
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a. Ihdink Frquencics
S-band (MHz)

1698.0, HRPTGAULAC .
1702.5, HRPT/GAC/LAC
1707.0, HRPWGAULAC
22415, Launch/Emergency

.

b. Uplink  Frequencies

S - b a n d  ( M H z )

2025.0, Command

uHF(MHz)

L-band (MHz)

1544.5.  SARR

243, SARR
4 0 1 . 6 5 0 ,  D C S
406.025, SARP
406.050, SARR

VHF  (Mw

n;.;;, TI&

137:62:  APT
137.77, TIP

VHF (Mm

121.5, SARR

-
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DHS uses nine separate  transmission links to handle communications between ground stations DHS
collects, formats, and stores data from spacecti subsystems and OUtpUtS  data to other subsystems. Refer
to pages 1420.2 and 2005.

&TIP

(1) Flexible low-rate data formatter and telemetry processor.

(2) Boost, orbit, and dwell modes.

(3) 8.320 kb/scc  (orbit).

(4) 16.640 kb/scc  (boost).

b. Beacon.

c_ ApT.

d. High-resolution Picture Transmission (HRFI’).

t. Stored dataiMIRP.

(1) High-rate data formatter and processor.

(2) Multiplexing. formatting, resolution feduction,  and geometric correction functions.

(3) Analog Automatic Picture Transmission (APT), GAC data, HRPT data,  L$Z data  outputs.

f. AIP

(1) AMSU-Al.

(2) AMSUX!.

(3) AMSU-B.

.
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1. PAGEm
Smayload Telemetry Systems Description

NOAA-K. AND -M

Analog Telemetry

Digital-B Telemetry

Digital-A Dacd

AVHRR DXI

AMSU Data

ZRwlAcu 13. PAGENO: I

NOAA-K, -L, and -M DE_fflp

Allactlvceltmmmc
components on the
spacecraft on 5 12
separatcchannels
All active electronic
components on the
spacecraft on 352
scparatcchanncls
CIU

CIU

CIU

All govemment-
furnished
instruments except
AVHRR. SARR.
SARI’, and AMSU.
(16 channels; 4
used)
AVHRR

AMSU-Al, AZ, md
B

Component
Fkcciving  the

MIRP

Bike1 status voltage on a dedicated
wire per quantity.

W-L data per a specified handshake
@ 8,000 bkc.
NRZL data per a specified handshake
at96Obkc.
NRZ-L data per a specified handshake.
One &word per 0.05 second (Boost
Mode) or 0.1 second (Orbit Mode).
NRZ-L data per a specified handshake
in multiplex of 8 bits per 0. I second;
not accepted in TIP Boost or Dwell
Modes

NRZ-L data per II specified handshake
in bums at 1.9968 Mbkc avenging to
0.62 13 Mbkc.
NRZ-L dam per P specified  handshulcc.
Twenty-five 8-bit words from AMSU-
Al, 13 S-bit words from AMSU-AZ.
and 50 S-bit words from AMSU-B per
0.1 second. Not intended for TIP
Boost or Dwell Modes.
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NOAA-K -L, and -M DHS hQutS

TIP in Boost Mode 16,640 b/see  split phase
Command to XSU

TIP Orbit Playback
TIP Boost Playback
GAC Playback

LAC Playback

TIP Subcom Real-time

AMSUm Playback

AMSUATP  Real-time

AM 2400-Hz  subcarrier
Transmitters (V’TX)

STX-1. -2. or -3 Command to XSU 332.7 kb/sec  split phase
STX-1, -2. or -3 Command XSU 332.7 kb/scc  split phase
STX-  1, -2, or -3 MIRP on command 2.66 16 Mb/see  NRZ or

to xsu 1.3308 Mb/w split phase
STX-I, -2, -3 MIRP on command 2.66 16 Mb/see NRZ or

to xsu 1.3308  Mb/w split phase
CIU CIU responds to 64 bits per TIP minor frame-

handshake in bursts
STX-1, -2, or -3 TlPinOrbitMode 16,640 b/see split phase

Command to XSU
STX-1, -2, or -3 TlPinOrbitMode

Command to XSU
16,640 b/&c split_phwe

.
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5. PRoJEcrTIIIL:

3. PAGENO:
1421

4. DATE
NomdlaI993

.
a.  C” - 2247.5 MHz

(1) ;y=i~g

Power
M o d u l a t i o n

3MHz
5.25 wata
PM&67  degrees peak (BPSK)

(2) AntcnnaI
Frqucncy  &ge
Tuning
Polaxiation
Gain
Beamwidth
Transmission Losses
Pattern (basic)

;z;i’O to 2257.0 MHz

Right Circular  Polarization  (RCPYRCP
95 percent of sphen > - 18 dBci
OMNI
2.0 dB
Two hemispheres

.

(3) y4dation:

No. of Channels
Bit Rate

X’ - PCMIBPSK
16.64 kb/scc  (TIP boost)
8.32 kblsec  (TIP orbit)
16.64 kb/scc (AIP)

.
b. c- 9

(1)

(2)

(3)

Transmitter:
Bandwidth
;wcr(Enh  mode)

Antenna:
;y+=;;ntige

Gain
Beamwidth
Transmission Losses
Pattern (basic)

Modulation:
Tw
No. of Channels
Commutation

3MHz
6.35 watts
PM f67 dcgxecs  peak

1695 to 1710 MHz
RCP or Left Circular  Polarization (LCP)
2. I dBi/minimum  at 63 degrees
63 dcgrtcs  half-angle cone
2.0 dB
Dimpled cudioid

Non-return to Zero  (NRZ)  or Split Phase (BiO-LJ
C$e~~~yittcr

-
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UPN 615.3

(1)

(2)

(3)

Transmit&E
Bandwidth
l$xr(e.~nh mode)

An-
”

.
iil&uidth
Transmission Losses
Pattcm (basic)

Modulation:
Type
No. of Channels
Commutation

136to 138MHz
Linear
-6 dBi/minimum  at 63 dc-

?:d%-
T&mid

Split Phase
OncdircctPCM
6 of 104 words per minor frame  arc s&commuted
(8.32 kb/scc in orbit mode)
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e,

The Command and Control Subsystem (CCS) accepts fotmatted  (encrypted orclear)  command data from
the ground on the 2025.~MHz  S-band uplink,  and receives signals and data from other  spacecraft
subsystems and decodes them for use. CCS generates timing and control signals for ttself and other
subsystems for performing various spacecraft functions

CCS accepts formatted commands and data to perfotm  required guidance and attitude control
computations, and provides data, command, and control management functions for all subsystems in the
Central Processing Unit (CPU) that are part of the CCS. The CPU’s provide status and parameter values
for telemetry in conjunction with their functions. CCS contains the following major items:

a m. Each of the two CPU’s contains the main spacecmft memory and processing subunits,
and provides flexible data pnxessing and computational capabilities to support all spacecraft
subsystems.

b. m The Controls Interface Unit (CIU) is the antral element of the CCS.
handling both the intetfaces  between units within the CCS and tht remainder  of the spacecraft
The ClU decodes messages, provides control signals to the spacecr&  and provides clock
frtqucncies  to the CCS and the rest of the spacecnft as required.

C . mThe Redundant Crystal Oscillator (RXO) consists of two
independent, oven-controlled 5. i2-MHz crystal oscillators, one of tihich is selected as the -

oscillator source for the CIU frequency division chain.

d. m High-current control signals are supplied to spacecraft units by the
Signal Conditioning Unit (SCU) in response to low-level control signals  from the CIU.
interfacing  that cannot be accomplished directly  by the CIU is performed through the SCU.

s. The Controls Interface Unit (CXU) is a redundant extension of the
&LJ.  and is used to augment the numkr  of discrete control signals available to the rest of the
spacecraft

. .
f. -nAuthcnucaaon rJit The Decryption and Authentication Unit (DAU) is a
redundant unit that interfaces with the receiver demodulator, pmvides decryption and authentication
of uplink  commands, and transmits valid uplink  commands to the CIU for processing.

g. woftwa. The flight software resides in each of the two CPU’s, and includes command
and control, attitude control for orbit and ascent modes, and executive software.

The CCS receives real-time commands and data from  the ground  stations through the Gmund
Receiver/Demoduiator  (GRD). Commands received in nal time are executed immediately. Communds
received as part of the stored command table load are executed at a later time.
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3. PAGENO:
1431 .

1. DATE l

Novemkr1993

-=F=w-Y
Modulation Index
Sensitivity for BER=10-6
Receiver Sensitivity
Noise FQure (max@um)

?zorBandwld*
Acquisition Tie (Carrier)
Deactivation Time
CanicrModulation
Modulating Waveform

2025foO61  MHZ _
1.0 Rod’
-118 dBm
bg7grn (approximately)

.

2SMHzmaximum
9.0 scconds_maximum

%Irng m-um
ssuauewave

_ S&carrier Frequency 16.0 kHz
Command Bit Rate 2 kblsec

i
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TRfUEClORY  PROflLE (470 NM ORBIT)

Figure i -7. Sequence of Evena
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5. PROJEfX1ThE:

3. PAGENO:
1711.2

4. DATE

Sequence of Events (cant)

Event
. inseconds inseconds

fromlift- fromlift-
O f f O f f

1990.0 1990.0 Stop Position Pointing Guidance
N2 P/Y Control Fme DZ

2039.0 2039.0 Deactivate Controls
2040.0 2040.0 Handover

Initiated By

AGS G&k Mode
AGS Cant Seq.
AGS Cant Seq.
AGSDWl Bit 14On  .
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1. ~AOEl’ITUz
SpacemfWayload Major Mission Events

A WLALtsb

DATEDZ

3. PAGE NO:
1715

4 .  D A T E

5. Paonzrm & MISSION(S) 7. PRmRMmO. 8. REV. NO.
MErsAT NOAA-K. 4. AND -M UPN 61~3 I

. D=ww

AA A
alaEm SW10
LOAD MOKUODE~

A
sit?,

Figure 1-8. NOAA Activation and Evahtion Tiiclinc (Typitxl)

A0266
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Launch Vehicle Trajcctoty  Data

N O M - L -L AND -M
.

aJ&&n&Un

(1) Ati’IN&IInmi  Orbit:

Longitude
Radius

(2) A’IN 470-nmi  Orbiti
LSitU&
Longitude
Radius

(1) ATN 450-nmi  Orbit:
Plight Path Azimuth
Flight Path Elevation
V&City .

(2) ATN 470-nmi  Orbit
Flight Path  Azimuth
Flight Path Elevation
V&City

. .
c. w

( 1) ATN 4%nmi  Orbit

(2) ATN 470-nmi  Orbit

6.056 dcgtccs  (South)
229.424 degrees
7200.85 km

7.1346 degrees (South)
229.022 degrees
7237.89 km

188.74 degrees
0 degnxs
7.44 kmkc

188.9247 degrees
0 degrees
7.4210 kmkc

-

Liftoff plus 955.625 seconds

Liftoff plus 979.352 seconds

This data  is preliminvy  and will be updated as it becomes available.
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I. PAGEm
Spacecraft/payload  Orbital Parameters

5. PRDsrrm

r- 3. rAGENO:
172s

DAlEDZ 4. DATE
Novederw93

7. PRDGRAMNO. 8. REV.ND.

UPN 6154

The following NOAA-K, -L, and -M missions orbits arc based on an Earth radius  of 6378.135 km:

Semi-major axis
EE;

Argument of +rigce
~o~~~~g~~.

Height of Perigee
Height of Apogee
Change inOrbital  Elements:

7200.85 km
0.1688-07
9 8 . 6 %  dcgrus
8.906 degrees
f(latmchtimcdcgrccs)
101.3527 minutes
823.218 km
823.218 km

Perigee Rate
Node Rate
PlXiOd

-2.88 degrees per day
;;idd”g”“‘d”y

b. 4701m:

Semi-major axis
lkccnuici~
inclination
Argument of Perigee
R4 of Ascending Node

* Anomalistic Period
Height of Perigee
Height of Apogee
Change in Orbital Elements:

7237.89 km
2.7407 15-08
98.856 degrees
185.062 degrees
f (launch time degrees)
102.1357 minutes
859.92 km
859.92 km

Perigee  Rate -2.86 degrees per day
Node Rate 0.98 degrees per day
Period Fixed

Note

This dan is preliminary ;~nd  will be updated ;IS it bccomcs  ;Iv;lil;lble.
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1. PAGETlTUZ 27 3. PAGENO:
Radio Frqucw (RF)  Telecommunications Rquircmcnts 2000

DATEDi 4.DAT-E
Novanber  1993

s. PROJEC~TIIUZ  METSAT ?.PRoGRAMNo.  . 8. REv.ta
. . .

Flight Scgmcnr  The flight segment will include the space&t  bus, its support subsystems. the
operational instruments, and the propulsion systems required to wansfer  the spacecmft  from polar transfer
orbit to its final orbit

Launch Ground Segment; ‘Ihe launch ground segment will include the Vandenberg Air Force  Base
(VAFB)/wcstcrn  Range (WR);  the Deep Space Network (DSN),  opera&d  by the Jet Propulsion
Laboratory (JPL); Air Force SateIlitc.  Control Network (AFSCN),  GSFC Network Control Center (NCC),
Flight Dynamics Facility (FDF),  and the NOAA on-orbit ground segment See Figure 2- 1.

Operations Ground Segment: ‘?‘he  operations ground segment will consist, primarily, of the NOAA
Satellite Operations Control Center  (SOCC) for satellite control, tht NOAA Command and Data
Acquisition (CDA) stations for supporting spacecraft operations, and the NOM Central Data and
Distribution Facility (CDDF) for data proessing  and dissemination.

Data Products: AU operational data products squired  for postlaunch chazkout  and NOAA opemtions  will
be the responsibility of NOAA and will be developed cmd disseminated by NOM’s CDDF at the World

Weather Building in Camp Springs, Maryland, and the Environmental Rcscaxch  Labomtory  in Boulder,
Colorado.

Facility  Chamctcristics:  Existing NOM facilities will be employed for on-orbit operations. Existing -
NASA and Air Force facilities at the WR will be used for launch operations.

10. Response
No issues identified.
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1. PAGElTlLEz L&ax_ 3. PAGENO:
RadioFraymcy(RF)TelczomunicationsRq~~~~nts 2000.2

DATEDt 4. DATE
Novanber  1993

7. PROGRAMNO.

Upon the succes&l  completion of sun-synchronous orbit at one of the two altitudes, (refer to page 17 10)
NASA’s Metsat Project will conduct the activation and evahration  of S/C systems and the operation
eval~on of each  spacecraft  This will be accomplished by a Project team at the NOAA/SOCC. During
thcABtEperiodwhichisexpcctedrolast21&y~dreRojectteynwillwrlc~drNOAA~con~lthc
satelliteandprocessandanalyzesatellitedatanectssary for evaluation, The DSN and NOM CDA
stations will be scheduled to support telemetry and command activities, and AFSClWRTS’s  if required  to
support the telemetry S-band downlink  C-band tracking data, ti USSPACECOM skin trackers, is
used for orbit determination and generation of S-band station acquisition data by the FDF. On successful
activation and elevation, the spacecmft  will be tumed over to NOM for routine operations (nominally at
launch plus 21 days). .

Centralized remote control of the NOAA-K, -L, and -M satellite will be through the CDA stations, by the
NESDIWSOCC.  The ground system is made up of PACS and the central processing system. designated
the Central Environmental Satellite Computer System (CEMSCS). The CDA stations transmit command
programming to the satcllitc  and acquire and record meteorological and cngkering data from the satellite.
USSPACECOM has prime responsibility for trajectory support, which includes establishing the initial
orbit solution and providing updated orbital parameters routinely throughout the life of the mission.
USSPACECOM provides the orbit information through communication to NOAA/SOCC. All ground
attitude determination is accomplished by the NOAA central data pmcessing  facility.

10. R e s p o n s e
No exceptions idcntifkd.
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1. PAGETmEE
Radio Frequency  (RF)Telccommunications-

Summary  Tables

5. PIL~JEC~‘ITHA MEl’SAT
NOAA-K. AND -M

$ PAGENO:
2DoS.l

DATEDZ 4. DATE
Novemba1993 -

7.PRooRAMNo. aw.m

*No support quirements  exist per this  DMR.

-

-

Label source Destimion  DataRate Channel Purpose
Identifier

GTround
Launch Mode Station SOCC 8.32 kblsec orbit relay TIP data in real
(2247.5 MHz) (Nascom timetodKzSOCC

Blocks [note])
Ground 2.0 kb/scc SK CMD Commands to the S/C
Station (Nascom

Blocks [note))

Note: 4800-bit  DSN/GSFC Interface  Blocks (DUB) blocked from/to DSN.
The stations transmit full data blocks (no till data) to the NOAA/SOCC.

IO. Response
No exceptions identified.

.
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3. PAGENO:
2000. I

4. DATE

-
P

I I
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1. PAGE=
Radio Frequency (RF) Telecommunications-

SummaqTablcs

METSAT

ZuhnAus 3. PAGENO:
2005

DAlEDZ 1. D A T E -
Noramber  1993

7. PRDGRAMNO.

Note I: 0.6654 Mb/m,  split-phase (BiO-L)
0.3327 Mtkc. split-phase (BiO-L)
1.33 Mbkc.  split-phase (BiO-L)
2.66 16 Mbkec,  NRZ-L

Note 2: Supported by DSN and AFSCN.

IO. Response
No exceptions identified.
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1. PAGETHU
Radio Frequency (RF) Telccommunications-

Telemetry Suuctues

3. PAGENO:
2020

4. DATE
November 1993

There  axe no significant changes in the method of mission data handling and acquisition from those
developed for previous NOAA satellites, but a sixth data format is added for the Advanctd  Microwave
Sounding Unit (AMSU) data handling. These six basic data formats am genczued  onboard the satellite,
each associated with one or molt  of the acquisition modes (stored or real-time, VHF,  or S-band
transmissions). These formats 8n as follows:

TIP  Data Format:  TIP data is available in real time and as stored data. Real-time TfP data is avtiable
through the VHF beacon link, and will also be available from any of the four S-band transmitters. For
early-orbit support and maintenance operations, the TIP has thme  other operating modes: boost (at 16.64
kWsec),  dwell, and satellite computer memory dump.

AMSU Information Procesor  (AIP) Dataz Under routine mission-orbit operations,  AMSU data is
available as part of a low-mc  data format_ This format  consists of 208 8-bit  words and contains both
standard TIP data and AMSU sensor datsl The primary use of this Ibkblsec  format will be for global
recording during orbits which an blind to CDA stations. It is anticipated that AMSU data will normtiy  be
extracted from HRPT,  LAC, and GAC data.

The NOAA-K, -L, and -M telemetry formats  arc shown on pages 2020.1 through 2020.5. The AIP

+z%zzzzw
agc2Q2a5)-willanppo~-b~~Q~~~tio~ The TIP data

a Synchronization Code (20 bits): 3557040 octal.
b. Satellite Address: 4 bits.
c. Bits per word: 8.
d. Words per minor: 104
e. Minor frame per major frame: 320.
f. Significant bit count: MSB fust.
g. Major frame period

( 1) TIP Boost Mode: 16.0 seconds ( 16.64 kb/sec).
(2) TIP Orbit Mode: 32.0 seconds (8.32 kb/sec).
(3) T’tP Dump Mode: 32.0 seconds (8.32 kb/sec).
(4) TIP Dwell Mode: 32.0 seconds (8.32 kb/scc).

IO. Response
No issues identified.

A0266



1. PAGEW
Radb  Ffc+mcy  (RF)Telecomunications-

T&metty Stiuctuns

METSAT

3. PAGENO:
2020.1

4DATE
Novanber1993  _- -

a m.m

Figure 2-2. TIP Boast Mode Format  for NOAA-K. -L. and -M
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4. PAGETITIE:
Radio Frqucruzy  (RF) Telccomxnunications-

Telemetry Stmctum

3. PAGE No:
2020.2

4. DATE
November1993

wm cw m swuwn~ smus
3.BlTMAJoRFRAMEmR Oulm

0 2 cw-!n- I 8 \, 10 11
Y -. _ _q

-
lllollol z c-w -7 (Iam
l2 la l4 l2 10 18 12 22 2l P 22
U -

1”
CllRsn

clra mr
DAW Mu-2 MRm ok2 .=

I
Y 22 22 n m 122 20 2l a 122 Y 22

ocs-2 c(IRm ocs-2 HWYI DC&2 bklR92
I I I I I I

28 I27 22 122 40 41 42 42 44 42 44 II

SBUVR MRw2 ocs2 tuRw2 oc2d CPWA TaEMEmY

wdoa mAME PlmmQ.1  SEC.
uAJoaFnAuEPERmps1sEc.
oulPuTDATAnATE-u2olrbp

Figure 2-3. TIP Orbital Mode Format for NOAA-K. -L, and -M
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1. PAGEITIIZ
Radio Frqmcy (RF) Te~mn~unications-

Telemeuy  Structures

3. PAGENO:
2020.3

4. DATE
Novcmkr 19!33

DCS-2 HIRSR ocs2 WRSR SBWR WRSR
I I I I I

$4 188 Y I” m Ia m I” I) 1’” #b 1%
HlR!xl DC52 HRSR -2 MlRSn Dcs2

I I I I I
96 107 a 10 1100 I im 102 102’ ulNDRFRME~.lKC.

MEMORY MTA * orslor TtZ YUDR FRAME  pcRlDDa2 SEC.
I I 4 DUTPUT DATA  RATEI.220  kbpa

NOTES: NUYBER  IN UPPER LLCIUAND  CORNER INDICATES YWDR  FRIYC  WORD NUN-
-l-I= coot DATA 2RAl.L  APPEAtj Dww4aYII(DRFRAuE’QWDRDLDcA~an4RDuwl2

Figure 2-4. TIP Dump Mode Format for NOAA-K, -L. and -M
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l.PAGElTlUk :
RadioFxqucncy(RF)Tekcommuni~tiD~ 2020.4

Telunctry  S-
0ATEI.k 4. DATE

November1993

YlWJR  RUYE PERUjW.1  SEC.
NAJon  RUNE  PERK)04 SEC.
OUTPUT  DATA nATE432o  kbp..

Figure 2-5. Dwell Mode
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l.PAGElTlUk :
RadioFxqucncy(RF)Tekcommuni~tiD~ 2020.4

Telunctry  S-
0ATEI.k 4. DATE

November1993

YlWJR  RUYE PERUjW.1  SEC.
NAJon  RUNE  PERK)04 SEC.
OUTPUT  DATA nATE432o  kbp..

Figure 2-5. Dwell Mode
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1. PAGE?TIZE:
Radio Frequency (RF) Telccommunications-

Telemetry Stxuca~rts

s. PRoJEcrlTtLEE MErsm
NOM-K-LAND-M

3. PAGENO:
2020.5

DATEDi 4. DATE -
Novanbar  1993

7. PROGRAMNO. 8. REv.No.

Figure 2-6. AIP Output Mode
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1. PAGED zluirm
Radio Frequency (RF) Telecommunications  Rquircments-

3. PAGENO:
2030

Command Word Saucture
- DAlEDZ 4. DATE

November1993

.

NOAA-K, -L, and -M is the first in a series of NOAA spacaxafk  to incorporate S-band commanding. A
16.0 kHz subcarrier will be used and the command stream PSKIPCM modulated. The subcarrier is PM
modulated on the 2025.0 MHz uplink.  The spacecraft command decoder addresses arc as follows (nfer  to
page 2030.3, satellite address field):

.
SlUdlitC *Telcmelry *Bits Hex CMDDccodcr Hex

NOAA-K Tip1 Olll(7) 1 00101112
NOAA-L Tip 1 tE%;

2 0101000 :;;;
. 1 0011001 (19)

2
NOAA-M Tip 1 tz $;

2 0101010
1 0011011 I:;;

2 1100 (C) 2 0101100 (2C)

*Refer to the TIP and AIP telemetry structure  on pages 2020.1 through 20205. This field rcpnscnts  the
Chit spacecraft ID on the dowqlink,  and is followed by the command verification status bit which
indicates command acceptance by the command decoder associated with the decoder adddrcss.

IO. Response
No issues identified.
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sEFgrq (RF) Telecommunications  Requirements-

ZKWIALB 3.PAGENoz
2030.1

ConlmandWordS-
DATED. 4. DATE -_

Novwnber1993

~.rmmcr~  -AT 16 htlSSION(s) 7.PRoGRM4No. 1.REv.No.
INOM-lL-LAND-M I I I

. Description

LOC Lou

1 1 PwNlDcr

UWKX)  CAnnm 101o._.nwm CUD1 CM02 ww 1olo....TAL

LOC. START HERE m LOSS OFCARRIER ADS-ACWbSlTlUdOfSlCIEUL
LChl=STARTHEREMRLOSSOFMODUUlW WDON-MwuuTmdON

LOC LOU

1 1 clPHERTExr

UNMOO  CARRIER lOlO_HEmER SYNC- cum c m 2 ‘ChiDN lOlO.._TAIL

Figure 2-7. Command UphJc Format

IO. Response
No issues identified.
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@oEF~&cy  (RF) ‘T’elccommunications  bquinzmcnts-
Command Word Structure

5. PRQIECT~ METSAT

I 3. PAGENO:
2030.2

DATED: 4. DATE
Novader 1993

7.PRoGRAMNa 8, REV.NO.

(362 O C T A L )

CMD DATA ENABLE

1 OlO_..TAIL I

7 BIT ADQRESS 2 BIT CIC is BITDATAWORD 7 Blf CHECK

4 32BlTS  -4

CONllNUCUS  ERECWE COMMAND RATE=63  CMDSLSEC

Figure 2-8. Command Data Suucturc

10. Response
No issues identitied.
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%Egncy (RF) Tekcomrnunications  Rquirtments-

I I Novanbef~1993 -

s. PROJECTTITLEC  MElSAT 16. MSSION(S~ 17.  PRoGluMNa I& REv.No. .

I 1 NOAA-WiNDM I I I. Description

UPLINK  COMMAND/DATA FORMAT

16 BfTS/ClC  DECODER CO

16 BITS/CPU COMMAND

16 BITS/CPU DATA WORD

Figure  2-9. Uplink Command/Data  Format

IO. Response
No issues identified.
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1. PMiETl’lU 3. PAGENO:
DSN Requirementhunmary 2200

mm 4. DATE
Novanber  1993

The NASAIDSN  26-meter  subnct stations at Goldstone (DSS-16  and 9m DSS-17),  Canbcm  (DSS-46),
and Madrid (DSS-66) will be the supporting ground stations for the NOAA-K, -I+ and -M missions.
These stations will provide command and tclcmetty  support until the spwccmft  4 tumcd over to NOAA
for n>utine operational use (nominally at hunch plus 21 days). The DSN may be required for emergency
support for the Iife of the mission. Stations wiIl uplink the commands at 2.0-klhcc  mtc.  PSK modulation
(NRZ-M) on the 16.0 kHz subca~~&.  ‘Ihc downlink  telemetry data consists of engineering Time Division
Multiplexed (TDM)  data of a 16.64 kb/scc  (boost mode) or 8.32 kblscc (orbit mode) PCM telemetry.
Station processing  will in&de  PSK demodulation, bit synchronization, data recording,  data blocking
(Nascom 4800-bit  DSN/GSFC  DGIB),  and data transmission via NascomIGCF  to the SOCC at Suitland,
Maryland.

The following an the various Support Identification (SUPIDENT)  and Spa&&t Identification (SCID)
codes for NOAA-K, -I+ and -M.

6:
C.
D.

-
;:

NOAA-KLMN/SUPIDElW  WY7631
SpacecraftID
Data Smam ID (Orbit) ::: {z$
Data Satam ID (BOOST) 137 (octal)
TLM Destination Code
CMD  source code
DSN Source/Destination Codeg-

(1) DSS-16: 204 (octal)
(2) DSS- 17: 333 (octal)

-LW7613 -lWY2500

t;:$z;
123 (octal)

137 (octal) ::!: ;z;
321 (octal) 321 (octal)
321 (octal) 321 (octal)

/ (3) DSS-46: 225 (octal)
\ (4) DSS-66: 366 (octal)

Acquisition data will be supplied by the GSFC FDF. The FDF will coordinr~te  and send acquisition data to
the DSN stations and DSN NOCC for the LEO period. After spacecraft support transition to NOAA, the
FDF will send state vectors on a routine basis to the DSN NOCC as specified in Section 7000. The state
vectors are generated fiam USSPACECOM C-band two-  or three-line elements processed by FDF.

There  arc no S-band metric trucking requinmcnts  for NOAA-K, -L, and -M.

10. Response
The DSN will provide LEO support on a scheduled basis. In addition. the DSN will provide emergency
support on a one-hour call-up basis.

-
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1. PAGETKLEz
DSN-Downlink  Rquizemenrs

5. p~a’~crm hEBAT

DATEDi

7. PRGGRAMNO.

3 .  PAGENO:
2220

4. DATE
Novemba 1993
8. REV-ND.

1. Intexfacc  to a Nascom  48Wbit DGIB to xeccive  TDM telemetry data.

b. Provide composite transfer frame data captunz  and frame synch lock srams in near-real  time.

C . Provide temporary data storage on-site for up to 7 days.

d. Provide playback of ground-recorded data to NOM SOCC on request .

e. Provide a test data generator or equivalent (test tape sowe) at the station for test telemetry generation
during test phases of the mission.

f. Provide prcpass  test tcltmeay data flow.

g. Support downlink  of orbit mode telemetry (8.32 kb/sec)  on the 2247.5 MHz BPSK carrier.

h. Support, in case of contingency. the boost mode telemetry (16.64 kb/scc)  on the the 2247.5 MHz
BPSK carrier.

i. Provide voice link(s) to NOAA-SOCC. . .

j- Provide emtr&ency  support as requested during mission operations.

k. Provide 95 to 100 percent of dowlink  telemetry in real time to NOAA-SOCC (six contact
periods/day  during the LEO phase and four contacts/day during the A&E phase).

Note: The DSN shall ensun that reliability of successful errof-free  telemetry nxcption  and real-time
transmission to the NOAALWCC  shall be 95 percent or greater.

10. Response
The DSN will support the downlink  requirements identified. This data will be provided in the command
format  identified in the GSFCYDSN  ICD.

.
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1. PAGETl’lU
DSN-uplink Rqu&ments

5. PRDJEC~TIW~  h4EBA-I’

3. PAGENO:
2230

4. DATE
November 1993

a. Intcxfacc  to a Nascom 4800-bit  DGIB intcrfnce  to tmnsmitcommilnds  on the 2025.0 MHz (25 MHz
bandwidth) uplink.

b. Provide uplink  modulation of NRZ-L ‘one’ and ‘zero’  idle pattern and command transmission of
SOCC-generated  NRZ-M  command f?amcs.  (Nascom kader is NRZ-L coded 4800-bit  DGIB blocks.)

C.

d.

e.

Provide prcpass  command test dat;l  flow.

Provide support for commanding at a bit rate of 2 Wscc on a 16kHz PSK s&carrier (4wue wave).

Provide command echo capability.

10. Response
The DSN will support the uplink  requirements identified. This data will be provided in the command d;lttl
format  identified in the GSFCAXN  ICD.
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1. PAGETTI.Ez
I~tmgeDcy Requirements-Sumnwy

METSAT
NOM-K-LAND4

+lumAcEs I 3. PAGENO:
2500

DAm 4. DATE -
Novader 1993

7. PROGRAMNO. 8. REv.No.

These  quircments  will be tmnskd into the Universal  Documentation System (UDS)  format for
transmission to DOD facilities as rqukd by Memorandum of Agtccment  (MOA). The nquestcd support
will be documented in a Program Rquixemenu Document (PRD)  and is shown on page 2500.1.

Per NASA/NOAA MOA

10. Response
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1. PAGElTllA 1KknA  _ 3. .PAGENO:
Tmuagcncy  Requirements-Summary 2soo.1

DAlEDZ 4. DATE
ffovemk  1993

s. mmcr-rrna  MEI’SAT 16. MISSION(S) 7. PROGRAMNCL 8. Rm.NO. I
I INmA-K-LAND-M  - I I I

. Description

.rlE

I

(2t%f

housc-
keeping data

(2247.5

positioned to
cover
SpifiCd
interval  of

z3%%
hours
nominal

Velcmeuy
datavia

satelliteto

ATNAGE.

K
through
GSFC  to
N O M
SOCC.

Remarks

7Jsed  to derive 0

pdimiwycstim~tc
of the orbit (from
TlTAN). -
‘Irscd by ATNAGE
to obt&n injection
vector for nlay to
GSFC by voice and
TWX.

Post-launch nominal
support.

10. Response
Requirements to be levied on DOD facilities through MOA

.
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1. PAGElllLEz
Testing and Training Requirements

s. PRQIECTIIILE:  MEBAT

A- 3. PAGENO:
3ooo.1

I
1

DATED 4. DA?E
Norember  1993

1. mmx 8. REv.No.

There will be two categories of tesdng  for the NOAA-K, -L and 4 series of spacecmftz  (1) compatibility
and (2) mission readiness testing. -

Compatibii tests consist of the standard nine groups (calibrations, SK CMicr,  telemetry, command,
security, nzcordings,  acquisitio&racking,  and special). These  tests will be performed at the spiuxcmfi
manufacturers facility,  using the Goddard CIV and the DSN CTT and the Suitland  SOCC. These  tests am
performed about the time of the SK thermal vacuum and pte-thcxmal  vacuum testing preparation.

The network/mission readiness testing is a series of tests with support elements which li~c  part of the
launch and mission network. The nenvork  consists of the LCR at the SOCC, NOAA CDA stations, WR,
DSN Operations, Nascom. FDF, NCC, and .MSCN  (selected Iracking stations). These tests will check
out/verify voice and data circuits and operational procedures.  Test xtivity  will start yound 7 weeks-prior
to laun& and continue until day T-l.

.

10. Response
The DSN will support Test and Training as rqucsted.  The DSN interface for all DSN testing is the
Network Operations Project Engineer, Mr. Arthur J. Landon.
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1. PAGEmLEz 3. PAGENO:
Compatibility  Testing 3100

DATED: 4. DATE
November 1993

METSAT 7. PROGRAMNO. 8. uEv.ND.

. .i
.

Compatibility testing verifies that spacecnft/nawork  telemetry, traking and command parketcrs. and
equipment are compatible and conform  to the aerospace data systems star&& and spacecraft pcrformvlce
specifications. Compatibility tests arc designed to ensure feasibility  of the intended ground station and
control center operational support configuration and evaluate areas of potential support difficulty. The
tests verify compatibility, identify interface limitations, and provide the network stations with advance
information about fhe spaccc&tk  operational characteristics.

Compatibility testing will consist of a series of tests involving the actual NOM spacecraft and the
Goddard C’TV,  DSN C’IT, and the SOCC facilities at SuitI&.  A series of standurd  tests (calibration, s/C
carrier,  tclemeay,  comman& security, recordings. acquisitionkracking,  and miscellaneous) will be
performed. In addition. special tests which an unique to NOM spacecr& and/or the DSN will also be
performed. Testing will occur sometime during the spaccc& integration time period.

IO. Response
The DSN will support compatibility testing using the DSN CTT at a date and time to be negotiated. This
testing will be in concert with the GSFC compatibility testing, if the GSFC CTV is used.
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l.PAGEW r- 3. PAGENO:
Network Rcadkss  Testing 3200

DAlEDZ 4. DATE
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Network readiness testing will meet the spacecraft objectives by the network stations and control center
through  a comprehensive series of tests that will progmssively  verify operational rcadii~ of mission
support. These test activities arc quired to verify operational procedures, interfaces, and suppon system
hardwaxe and software which will lead up to end-to-end simulations that demonstrate the network support
p o s t u r e .

The simulation/test conductor may be ixscnt at either the operation control center rrcsponsible  for the
supporting ground network (NCC or NOCC) or the users entity. The test conductor performs the
following:

a Disseminates a test plan such as Briefing Messages or printed  documents to all participating
entities.

b. Schedules requirements for all participating entities.

c. Establishes voice and data circuits.

d, Directs all activities throughout the duration of tk simulation or d& flow with all participants.

e. Conducts a debriefing at the conclusion of the simulation or data flow.

f. Generates all necessary post-activity reports and distributes the reports to all participants.

10. Response
The DSN will support the Network Rt&ness Testing as requested. The DSN in&xc for all DSN tests
is the Network Operations Project Engineer. Mr. Arthur J. L;urdon.
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A series of readiness tests  will be performed about 7 weeks prior to launch up until day T-4. These series
of tests  will verify voice circuia  data line& and operational pro&u&protocol. Verification will be
performed through planned data flows, voice and communication script simulations, comprehensive
operational simulations, dress rehears&  and participation in prelaunch countdown activities

Participating in these rese will be tk two NOM CDA stations, the GSFC NCC,  the JPL-NOCC  and
DSN stations, the AFSCN RTS’s and the WR. Not all stations will be involved with each test/activity.
The focal point for all activity will be the LCR located at the WCC, Suitland, MD, GSFXYNCC  and/or  the
NOCC at JPL All activity will be coordinated  by the MEl’SAT Mission Operations Manager.

10. Response
The DSN will support the Mission Readiness Testing as requested. The DSN interface for all DSN tests is
the Nenvork  Operations Project Engineer, Mr. Arthur J. Landon.
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3. PAGENO:I 3400
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6. MlssIoN6) 7. PUGGRAMNO. 8. REv.No.
NOM-K. -L AND -M I

The TIROS  Dynamic Flight Simulator (TDFS) is a simulator, which provides a dynamic hard-
software model of the NOAAII’IROS  spacuxaf&  will  be used to simulate spacec& operations and
activities. This unit located at the SOCC, Suitland  and MMAS, will simulate flight activity from launch
through the.fbst five orbits. The TDFS is capable of verifying command procedures and schedules as
generated by the SOCC. In addition, the TDFS will verify adequate operation of visual displays and print
out displays in the L.CR  This test will  be pcxfonned  by SOCC and the Wallops and Fairbanks CDA
stations.

For NOAA-K, 4,. and -M spucccr& an analog telemetry tape wiUbc  recorded at MM AstroSpace  using o
live spllctcraft  as a source. Tapes will be duplicated at GSFC and sent to OAFB Sunnyvale,
NOAA/SOCC,  and JPL. The spacecraft will also bc used to conduct ETE simulations with SOCC and
NASA DSN via the CIV, and the DSN CIT. while the spacuxaft  is at MM AstroSpucc.

A source of NOAA-K, -L, and -M simulated data will be supplied by the MM Truining  Simulator. The
simulator will be capable of fully emulating commanding, telemetry. and attitude control while the
spacecmft  is at WR. live data flows will be scheduled for a foal checkout of the LCWSOCC  dam bases.

10. Response
Requirements will be met_
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DATU): 1. DM’E
Novemkr  1993

MJ3’SA-I’ 7. PRGGRAMNO. 8. REv.NQ

. . .
SWC/PACS. 4

The SOCC and/or manufact& of Flight Hardware  and SOCC Systems (hardware and so&arc) shall
provide training periods to Flight Controllers in order to 142~ adequate  training.

The purposes of training are:

a To familiarize SOCC and station personnel with the mission configuration and data
characteristics.

b. To exercise ground and SOCC personnel in prescribed mission and contingency procedures
under simulated mission conditions in the prelaunch,  launch, and mission time lines.

c. To pnpan and evaluate station data flows and engineering tests, that exercise station support
systems before network simulations.

.-

-

IO. Response
Requirements will be met
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DATED. 4. DATE
Norrmba  1993

7. PROGRAMNO. 8. RiY.NO.

‘Ihe existing NESDIS SOCC located at Suitland,  Maryland, will be used for spacecraft operation from pn-
launch activities and launch through the mission lifetime. Following completion of spacccmft  evaluation
and checkout, the spacecraft  will be transfemd  over to NOM for operational use. Spccifzally,  SOCC is
responsible for the following:.

a. Controlling the NOM ground communications  network.

b .  Originatingopcx&ngschcdules
c. Ox&Wing  stored and ~&time co&and schedules.
d. Maintaining  onboard  ephemeris.
c. Transmitting operating schedules and command programs to the CDA stations.
f. Receiving command verification  from  the satelIite.
g. Receiving, analyzing, evaluating, trending, and disseminating all satellite housekeeping data.
h. Operating the spacecraft in support of NASA’s activation and evaluation of the spacecraft bus and
instruments.

10. Response
No issues identified.
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:
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Nova&m1993
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The SOCC in Suitland, MD, will be the central point-of~ontrol  for all NOM spacecraft okrations,  and
will intetiace  with all supporting ground system elements. Requirements will be defined fqr the following
categories: interfaces,  rtal-time  telemetry procczkg, off-line processing,  commanding, d&plays, history
dataProcc&ng, data base management, tests and checkout, scheduling, and facilities.

A principle operating feature of the NOAA-K, -L, and-M system is the centralized remote control of the
satellite through the CDA stations by the NOAA National Environmental Sakllitc  Data and lnfomration
Service (NESDIS) SOCC. The ground system is made up of the PACS and.the  central processing system
designated the DPSS. The SAR ground system consists of the LUTs and MCC.

. . .CDA St

The primary command and data acquisition stations are located at Faiibanks,  AK and Wallops Island. VA.
The CDA stations uansmit  command programs to the satellite and acquire and record meteorological and
engineering data from the satellite. All data transmitted between CDA and Suitland  is via commercial
communications links. This ground communications link is provided by the Satellite Communications
Network (SATCOM) and Nascom. Nascom provides any launch-unique communications links for
satellite launch. SATCOM provides all voice and data links between the SOCC and CDA stations after
launch. SATCOM is provided and operated by NESDIS.

The CEMSCS acquires data from the CDA stations via the SOCC and is responsible for data prmcssing
and the generation of meteorological products on a timely basis to meet TIROS program requirements.
NOAA provides all hardware and sow for the CEMSCS. NOAA will ~rovidc  ephemeris data and
strip out SAR data from MIRP/GAC  data dumps and transmit them to the US and Canadian SAR MCC’s.

MO&DSD support is required through the Mission Requirements Rquest (MRR) per Appendix A of this
DMR,  with other support as described in the Memorandum of Agreement (MOA). In addition to the
above. the MRR  acceptance by the NASA Office of Space Communications (Code 0) will require the
DSN to support the Metsat Project during the launch and tardy  orbit phase and emergency support  during
the mission phase as required.

10. Response
No txceptiox identified.

.
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I. PtiETlTLEz
Mission Operations Systems Rquircmtnts

LlCULALW

DAlEDi

3. PAGENO:
4100.1

4. DATE
November 1993

5. PJKuECT~~E:.METSAT I 6. MlssloN(s) 7. PROORAMNO. 8. REV.NO.
. . INOAA-K-LANDM I I I

. Description

USSPACECOM has prime xesponsibility  for orbit dctennination,  which includes establishing the initial
solution and providing updated orbital parameters routinely throughout the life of the mission.
USSPACECOM provides the orbipl  information through the NASAIGSFC  communicz&ions  and GSFC
FDF to NOAA/SOCC.  The FDF provides nominal prelaunch orbital and prediction information, special
support  for initial orbit estimation, and initial quality-control checks of the USSPACECOM orbital OWL
All ground attitude determination is to be accomplished by the NOM central data processing facility.

The SOCC will interface with the DSN Scheduling office to coordinate scheduling of the DSN/26-meter
network. DSN interfacing will basically follow the procedures as outlined in the JPLIGSFC ICD (RD24).
The SOCC will provide the DSN Scheduling Office with generic requirements for support 60 days prior to
launch, and will update this schedule as needed. These rquiremeirts  will provide enough information for
the DSN to produce the strawman  schedule. The SOCC will need tools to aid in the planning and
scheduling of mission activities. These will include a means of interfacing directly to the external
scheduling entities in a suffkient  time frame  to produce a conflict-free support schedule of external
resources. The SOCC scheduling group will interface with GSFC NCC who will coordinate the
scheduling suppdrt  of the AFSCNIRTS  stations.

IO. Response
Requirements will be met
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1. PAGETl’LEz L- 3. PAGENO:
Mission  Operations Support Requirements 4400

DATED: 4. DATE
I Nova&m  1993 -

MEBAT 7. PRot?RAMNo. a. REv.No.

. .
EVV

Ttstine _’

Demons&&on  at conttacto~s  faciliv of compatibility  between spaccc& and ground stations (CDA
stations as rtquired)  will be perfotmed  for all linlts.  Testing will akso  be performed  with all supporting
elements which will  include ETR testing and data flows from all supporting agencies.

Verify that station quipmcnt is capable of supporting the spacccmk Familiak  station personnel with
NOAA-K, -L, and -M operating procedures and command functions Ensure the adequacy of network
program procedures and the rc&ncss of all supporting elements.

The launch mode emergency S-band downlink  opcruting  at 2247.5 MHz is used during  satellite ascent to
recover TIP boost telemetry through the AFSCN tracking sites, DSN, and the Advanced .Rangc
Instrumentation Aircraft (ARIA) for some missions. During on-orbit operation, orbit -mode TIP will be
available on this link to provide early-orbit and emergency support through the ground tracking network
operated by the AFSCN in Sunnyvale, CA, and the NOCC at JPL in Pasadena, CA. Commanding will be
via the SOCCYPACS  on the 2025.0 MHz S-band uplink  carrier.’ Refer toSections  2000 and 2500 for the
support nspcctively  provided by the DSN and AFSCN.

10. Response
No exceptions identified.
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1. PMETIIIL:
Ground Communications and Data Transport

Requirements-Summary

METSAT
NOAA-K-LAND-M *

LItkPum 3. PAOENO:
SOW

GSFUNascom  coordination and participation is required  in the set up and use of the voice and tits
circuits (as shown on page 5100) which arc used during prelaunch simulations and postlaunch ‘satellite
checkout Item 4 consists of four voice circuits (refer to.pagc  5100): (1) Mission Conference, (2) Mission
Operations, (3) Countdown Net between WR through GSFUl@MA to SOCC, and (4) NASA Project
Management Net between WR and GSFUMMA

Data cixcuits 5 and 6 (nfer  to page 5100) rcquixe short-term  call-up and use 56 kb/scc lines for launch
suppon  Data format will be message-switched 4800-bit  DGIB blocks

The operational phase of the NOAA-K, -L, and -M mission is the responsibility of NOAA. The only
NASA requirement is to provide backup  command emergency support and telemetry support from the
DSN 26-m&r subnet stations. i

Emergency backup telemetry support will be provided by the AFSClVRTS  stations by request of NOAA
via the GSFC NCC.

IO. Response
Requirtmcnts  will be met
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1. PAGE-
Ground Communications and DataTransport

Requirements-Summary

.

VOlce clmllLs
‘NOAA
‘*Nascom.I

=DAcirwitswillb
rupplial  by NOM
ht8 circuits.
YacfYnn
:Messqe-switched
MOO-bit  blocked).

Locstion  of
ya

1. SpacecM
conw%Xor  f8cility.
Higbtsewn, New
Jersey to GSFC
pll dllpkx)
2 WRtoGSFC

3. GSFC to
NOAUSGCCW
duplex, 2 circuits)
ShfaiwitbGGEs
plog-*

4. AFSCN.
Sunnyvale. CA

5. DSN. Pasadew
CA

GSFC-NOANSOCC
CSFC-sprcsrrft
contractor facility
WMMSD)
Hixhtstown.  WR.
AlkNwdDsN

z ItlsrLAw

DA1ED:

1. PRtxJRAMNo.

kndwdth  (Zhanncis
.

56 kbhec line

56-kbl=  line

56 kbhc line

9.6-kbhec line

5Ckblsec line
(full-duplex)

03to3kHx
03m3kHx

3. PAGE No:
!woO.1

4.DATE
Novembar 1993
L REv.NG.

lLM 832 kbhec
TLM: 16.64 kbhc
CMD:  2.0 kblaec

832 kblsec
16.64 kbhec
TLM: 832 kbhec
TIM 16.64 kbhec
CMD:  2 . 0  kbhc

832 kblsec

TLM:  832 Lb&cc
TLM: 16.64 kblsec
CMD: 2.0 kblsec

Tnonllit real-time
amuMlldwd
telellleuy tolftom
SGCC via  GSFC for
ewlu8tioo.

Traosmit  real-we
commandand
telemetry to/from
SGCC via GSFC for
ev8lurtioa.
Drive disphys aod
determine orbit.
Ttaesmit  real-time
tekmeeyaoddata
t8pcs 0 SGCC vi8
GSFC  for
ev8luation.
Ttaasmit real-time
command and
telemetfy  to the
SOCC via GSFC for
evaluatioir.
Operational cwr.
Operational coot.
duriog  pe- and
porthuncb
activities (apprx.
30 davs)

Note-NOAA will provide voice and data circuits between the two CDA stations (Wallops and Fairbanks)
and XXX.

** Called up for launch supportconnects SCAMA and NOM switchboards.
* Hotlines to NOAA switchboard (provided by NOAA).

10. Response
Requirements will be met
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Table 5- I. Data Transport

IEM Ternhula  (Comm  Path. mop CAPMRDY DATA SRRVICR
NO. Retied  &IwemJ c[MBfuHcA~ DA- AN3 ?Q-

A 6 RaJlR= lWDu2W DATA SaJcm DKJVFRY  REFER
souua DATARUTS  TWfi PKEDr  AOB

DmAmN

I AFSCN NOAAt  Voke 2W N A NA RT SW0 L-2 lcalhs (0 l
SOCC L+1 week

2 AFSCN
E&Y

Tckway Du 2w SIC 8.32 kbp RT L-2 mallu  to I
L+1WCCk

3 WR NOAN Tckmaq  Du 2w SIC 6.32 tbp RT 5006 L - l  mcrcbm I
SOCC L+I &y

4 WR NOAAI  Voke 2W N A NA RT so00  L - l  mfnllbw I
SOCC L*16ny

s WR NOAAI Bard  Tekwwy 2w SIC 16.64 kbpa RT L-l mlmlbI0 I
SOCC L+I &y

6 DSN Tekmtuy  D#a IW SIC 16.64  tbpr RT LbDdUcO I
SOCC (Rod of abil) I.32 tbp . L+ll&ys

7 NOAA/ DSN CO_ IW NOAhI 2kbpr RT LbDalbtO I
SOCC SOCC L+2I 6ayI .

8 @ DSN OSFCmF  TractiJSwc IW SIC L-l Molllto I
VtiaS L+I week

9 MM/MD NOAAI Tckmary  Du 2w SIC :.32 kbp LImllMcO I
SOCC 16.64 k&a L-l rarL

IO DSN NOAAI Tckmty  Da IW SIC 1.32kbp RT SlcLueuN I
SOCC

II DSN NOM Cd 2w
:z?

2Lbp RT SEcLikllN I
SOCC

I2 DSN
%?

VOk8 2w NA NA RT YcLiMlm I

. _ _ _ _ _ __ . ~_ ~.. ..~



ICI. Response
Requirements will be meI.
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3

4

5

l-

NA

NA

NA

NA

Table 7- I. Trajectory and Attitude Requirements

I’atime)  I I

Compute prttiiuraty
orbil

I

hrraf~  Capability

&a distributor% and

I weekly IO NOM am
AFSdN

hlY P NOAAorbi
p&agation  ma’
rekdaMnpulalions
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1.
Trajectory and Attitude Support Rtquimmts

DATeD.

MEl’SAT 7. PROGRAMNO.

,
3. PAGENO:

7000.1
4. DATE
Novanber  1993
8. REV.NO.

USSPACECOM has prime responsibility for trajectory support for the NOAA-K, -L., and -M missions by
supplying the appropriate two- or three-line elements from C-band skin trackers to the GSFC FDF. The
FDF in turn will provide acquisition data for the supporting networks and NOAA.

Acquisition Data

The FDF generates and transmits nominal acquisition data in the form of INPAIRV’s  to supporting
stations by F-30 days. During the period from liftoff through liftoff plus 24 hours, acquisition data is
generated using orbital information. provided by the Metsat  Project FDF also raxivcs  and verifies P
theoretical trajectory from the WR computers before the first simulation. FDF will provide scheduling aids
at F- 10 days to the project

Launch Phase
,

There am no real-time acquisition data requirements for the Iaunch  vehicle or spacecraft Stations will use
nominals  supplied by FDF at F-30 days and updated by F-l day if required.

-

10. Response
FDF generates and transmits NOAA spacecraft acquisition data to NOAAKDA.  NASA/DSN.  and
AFSCNIRTS  stations based on two-line elements received from USSPACECOM at Lunch plus 3 hours.
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